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DETAILED ACTION 

Claim Rejections - 35 use § 103 

1 . The foilowing is a quotation of 35 U.S.C. 1 03(a) which fornis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and Invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

3. Claims 1-1 1 and 13-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sieval et al. (Langmuir (American Chemical Society) (1998) 14, 
1759-1768) in view of Buriak (Chemical Communications, 1999, pp 1051-1060) and 
further in view of Effenberger et al. (Angew. Chem. Int. Ed., 1998, 37, No. 18, pp. 2462- 
2464). 
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Sieval et al. describe a highly stable Si-C linked functionalized monolayers on a 
silicon surface obtained using a method comprising the steps of preparing a silicon 
substrate (structure) having a surface terminated with hydrogen atoms (figure 1). The 
reference of Sieval teaches formation of a stable monolayer formed from Si-C bonds on 
a Si-H terminated surface, the formation of a monolayer suggests that all Si-H bonds 
reacted to form the Si-C bonds which in turn suggests the monolayer is effective in 
sealing (passivating) the silicon surface. There is no indication in the publication 
suggesting that the method described by Sieval et al. does not form a passivation layer 
if applied to a porous silicon surface. Sieval et al. use an organic thermal processing* 
with alkene reactants which have been distilled and deoxygenated and reacted with Si- 
H at 200°C (page 1761, in paragraph: Monolayer Preparation) which meets the 
limitation of instant claim 1 "the reactants are purified to free them of peroxide and 
hydroperoxide impurities prior to said thermal processing". No extemal catalysts are 
disclosed. Sieval discloses "This makes this new reaction, in combination with the 
stability of the resulting monolayers, potentially very interesting for many application, 
e.g. in nonlinear optics and absorption experiments" (introduction, page 1759). 

A difference is noted between the reference of Sieval and applicants claim 1 , 
Sieval et al. fail to disclose the form of silicon as a porous silicon and the function of the 
added layer is to protect the porous silicon from luminescent fatigue. 

The reference of Buriak teaches "The major barrier preventing commercial 
applications of porous silicon is the instability of its native interface, a metastable Si-H 
termination (vide infra), and thus surface chemistry has proven to be a crucial element 
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for the technological success of this material. The photoluminescence of porous silicon 
depends strongly upon the surface passivation, with certain functionalities (i.e. 
halogens)12 resulting in complete quenching of light emission" (page 1052. column 1), 
Buriak discusses surface treatments for stabilizing porous silicon with alkenes (page 
1053, column 1). 

Therefor, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made extend the method of Sieval to include treatment of porous 
silicon because the reference of Buriak illustrates that surface passivation is desirable 
for luminescent stability of porous silicon, and Sieval's method forms a stable 
(passivating) monolayer desirable for protecting from oxidation which, in case of porous 
silicon, leads to luminescent fatigue. One of ordinary skill In the art would have been 
motivated to use known passivation methods developed for silicon substrate in the 
treatment of porous silicon In order to reduce process development time. 

Another difference is noted between the reference of Sieval and applicants claim 
1 , Sieval et al. fail to disclose reactants selected from the group consisting of RCH=X, 
R^r2c=X where X=0, NR', S) and RNu where Nu=OH, NHR', SH, COOH. (Examiner 
notes that RCH=0 is an aldehyde). 

Effenberger et al. disclose a photoactivated preparation and patterning of self 
assembled monolayers with alkenes and/or aldehydes on silicon hydride surfaces. 
The self assembled layer is prepared by reaction of hydrogen-terminated Si surface 
either with alkenes (page 2462, paragraph 3) or with aldehvdes (page 2462, paragraph 
5) (Scheme 1). It is noted that, in Effenberger's reference, the reaction was activated by 
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radiation energy as opposed to thermal energy. As to the length of the carbon chains in 
the reactant, a (CH2)i4 chain is shown in scheme 1 (page 2462). Effenberger suggests 
alkenes and aldehydes are functionally equivalent for passivation purposes. 

Therefor, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the method of Sieval and Buriak. by replacing the 
aikene (1) reactant with an aldehyde (2) reactant because Effenberger et al. show both 
reactants can be used for the fomiation of stable monolayers on a silicon surfaces. 
Sieval et al. show that thermal energy can be used for reaction activation in the case of 
alkenes, in the absence of unexpected results, one of ordiray skill in the art would 
expect that thermal energy would also activate the reaction with aldehydes. One of 
ordinary skill in the art would have been motivated to use an aldehyde as a reactant 
because the test results of Table 1 (of Effenberger et al, page 2462) show better 
coverage with reactant 2. One of ordinary skill in the art would have been motivated to 
use the modified method of Sieval over the nitration method of Buriak because the 
method of Sieval is a lower temperature process, which is desirable when forming 
optical devices on a substrate requiring stricter thermal management. 

As to claim 4, Effenberger et al. show a Si surface bonded molecule chain with a 
length (CH2)ii (Scheme 1 , page 2462) which Is shorter than the reactant molecule chain 
(CH2)i4. Therefor, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to expect a bonded organic layer with a thickness equal or 
less than the length of the molecule of the reactant used in the process because 
Effenberger et al. show an example where the surface bonded carbon chain has been 
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experimentally identified as been shorter in length than the corresponding reactant. 
chain. 

As to claim 5, Effenberger et al. measured both C-0 and Si-0 covalent bonds 
with (CH2)ii chains using (XPS)(Scheme 1, and paragraph 6, page 2462). Therefor, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to expect a bonded organic layer with Si-O-C bonds because the reference of 
Effenberger et al. measured C-0 and Si-0 bonds with an XPS method. 

As to claim 6, Effenberger et al. use Octadecanal (page 2462, paragraph 5)( 
which is an octyl aldehyde). Therefor, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to modify the method of Sieval et al. by 
using an octyl aldehyde as a reactant because Effenberger et al. show that this type of 
reactants can be used to obtain stable carbon bonded layers with high coverage. 

As to claims 7-9 and 18, Effenberger et al. discuss examples where reaction 
temperature are 20-50°C (table 1, page 2462), in these examples radiation was 
necessary for activation, therefore, one of ordinary skill in the art would have expected 
the activation temperature to be higher than 50°C when no radiation is used and 
thermal energy is the only activation energy. Also, Sieval et al. disclose an activation 
temperature of 200*'C (page 1759, paragraph 3 of the introduction). Therefor, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to expect the activation temperature for the bonding process to have a lower limit of 
50°C, and the higher limit to be higher than 200 °C, but not considerably higher such 
that delicate structures are not affected by the processing heat. Applicants have not 
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shown anything critical with respect to the process temperature. In the absence of 
unexpected results, it would appear that any process temperature from 50°C to about 
25b°C could have been used for fomriing a monolayer. 

As to claim 10, Sieval et al. use a distillation process for the reactant (page 1761, 
paragraph 3). 

As to claim 11, Sieval et al. disclose, in the experimental section (syntheses) 
(page 1760), a mixture comprising methanol, and drying is used in the preparation of 
the sample. 

As to claim 13 and 14, Sieval et al. disclose drying the sur^ce with dry nitrogen 
gas prior to eposing to reactants (page 1761 , paragraph 3). 

As to claim 15, Sieval et al. discloses a deoxygenated reactant (page 1761, 
paragraph 3). 

As to claim 16, Sieval et al. take reasonable measures for removing oxygen from 
the process, but one of ordinary skill in the art would know the deoxygenation method of 
Sieval et al. does not eliminate all oxygen from the reaction, therefore, some small 
oxidation is expected during thermal processing if 100% of the oxygen is not removed, 
the applicant did not specify what level of oxidation is permitted. A more rigorous 
deoxygenation would involve processing under high vacuum, for example. 

As to claim 17, Sieval et al. discuss an undecenyl alcohol which could be ethyl 
undecelenate and ester formation (page 1760, bridging paragraph from page 1759). 
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4. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sieval 
et al. (Langmuir (American Chemical Society) (1998) 14, 1759-1768) in view of Buriak 
(Chemical Communications, 1999, pp 1051-1060) and Effenberger et al. (Angew. 
Chem. Int Ed., 1998, 37, No. 18, pp. 2462-2464) as applied to claims 1-11 above, and 
further in view of Akatsu et al. (5,932,493). 

The modified method of Sieval et al. is silent about rinsing the silicon structure 
with ethanol. 

Akatsu et al. cite that substrate rinsing with ethanol and drying is conventionally 
used in semiconductor manufacturing (column 4, line 32). 

Therefor, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the method of Sieval by adding a rinsing step with 
ethanol because the reference of Akatsu et al. teaches that rinsing with ethanol and 
drying is effective in removing stains on the substrate. One of ordinary skill in the art 
would have been motivated to remove stains on the substrate In order to obtain a 
reliable product with well prepared surface for uniform monolayer coating. 

5. Claims 19-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sieval et al. (Langmuir (American Chemical Society) (1998) 14, 1759-1768) in view of 
Buriak (Chemrcal Communications, 1999, pp 1051-1060) and Effenberger et al. 
(Angew. Chem. Int. Ed., 1998, 37, No. 18, pp. 2462-2464) as applied to claims 1-11 and 
13-18 above, and further in view of Schmuki et al. (US 6,284671). 
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The modified method of Sieval et al, discussed above, includes a step of etching 
silicon in 2% hydrofluoric acid (page 1761, paragraph 3) to remove native oxide and 
produce a hydrogen-terminated surface (figure 1). 

The combined method of the references of Sieval et al., Buriak and Effenberger 
et al. suggest the production of an organic layer of a silicon structure with an aldehyde 
reacteant purified by distillation and without external catalyst. 

It is noted that the modified method of Sieval et al. is silent about 
electrochemically etching the hydrogen-terminated surface to provide a porous silicon 
film. 

The reference of Schmuki et al. teaches a selective electrochemical process for 
creating semiconductor nano and micro-patterns including a porous silicon layer 
(column 3, line 2). 

Therefor, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to further modify the method of Sieval et al. with the addition of 
the step of electrochemically etching the hydrogen-terminated silicon substrate to 
provide a porous silicon film because the modified method of Sieval et al. provides a 
very stable carbon-based monolayer bonded to the silicon surface to protect it, and the 
same method can be used to cover porous silicon. One of ordinary skill in the art would 
have been motivated to combine the 3 references cited above in order to obtain a stable 
porous silicon surface which is desirable for the fabrication of reliable semiconductor 
components requiring an exposed porous silicon surface. 
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As to claim 22, Effenberger at al. discuss examples where reaction temperature 
are 20-50°C (table 1 , page 2462), in these examples radiation was necessary for 
activation, therefore, one of ordinary skill in the art would have expected the activation 
temperature to be higher than 50°C when no radiation is used and thermal energy is the 
only activation energy. Sieval et al. disclose an activation temperature of 200°C (page 
1759, paragraph 3 of the introduction). Therefor, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to expect the activation 
temperature for the bonding process to have a lower limit of 50°C, and the higher limit to 
be higher than 200''C, but not considerably higher so delicate structures are not affected 
by the processing heat. Applicants have not shown anything critical with respect to the 
process temperature. In the absence of unexpected results, it would appear that any 
process temperature from 50°C to about 250°C could have been used for forming a 
monolayer. 

As to claim 23, Effenberger et al. show a Si surface bonded molecule chain with 
a length (CH2)ii (Scheme 1, page 2462) which is shorter by is Interpreted as 
substantially equal to the length of reactant molecule chain (CH2)i4. Therefor, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to expect a bonded organic layer with a thickness equal or less than the length of the 
molecule of the reactant used in the process because Effenberger et al. show an 
example where the surface bonded carbon chain has been experimentally identified as 
been shorter (or substantially equal) in length relative to the corresponding reactant 
chain. 
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As to claim 24, Effenberger et al. measured C-0 and Si-0 covalent bonds with 
(CH2)ii chains using (XPS) (Scheme 1, and paragraph 6, page 2462). Therefor, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to expect a bonded organic layer with Si-O-C bonds because the reference of 
Effenberger et al. measured C-O and Si-0 bonds with an XPS method. 

As to claim 25, Effenberger et al. disclose octadecanal (Stearaldehyde) as a 
reactant. Therefor, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use octadecanal as the reactant in the modified method 
of Sieval et al. because this reactant is disclosed by Effenberger et al. 

Response to Arguments/Remarks 

6. Applicant's arguments, see pages 2-4, filed On 10/26/2006 with respect to the 
rejection(s) of claim(s) 1-25 under 35 USC § 103 have been fully considered and are 
persuasive in view of the filed declaration showing the subject matter of claims 1-19 was 
invented prior to Feb. 16, 2001 which renders the reference of Yamada not citable. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection is made in view of Sieval et al. (Langmuir (American 
Chemical Society) (1998) 14, 1759-1768), Buriak (Chemical Communications, 1999, pp 
1051-1060) and Effenberger et al. (Angew. Chem. Int. Ed., 1998, 37, No. 18, pp. 2462- 
2464). 

Regarding applicants argument (page 2-4) related to the fact that Sieval relates 
to crystalline silicon not porous silicon, the reference of Buriak described above 
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discloses treatment (passivation) of porous silicon is obtained with alkenes, Effenberger 
discloses alkenes and aldehydes are functionally equivalent for silicon passivation 
pun^oses. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mahmoud Dahimene whose telephone number Is (571) 
272-2410. The examiner can nonnally be reached on week days from 8:00 AM. to 5:00 
PM.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571) 272-1465. The fax phone number 
for the organization where this application or proceeding is assigned Is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://palr-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




